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1 c AMEWIATICTS 

^ * Accumulator 

•® s «!&▼© fiegister 

XE ? Index Register 

^ ; Program Counter 

BM : Memory Buffer Begistar 

HFH : Program llag fiegister 

PETK: IfrotoJSlectric Tape Header 

^AC : goggle Switch Accumulator 

EBB s goggle Switch Buffer Register 

I*£l : Light Pen FF 

LP2 : Idght Gua FF 

C(AC): "Contents uf AC" 

~#* Replaces" 

X : Complement of X: 







X 


X 





1 


1 






O s Intersects and; logical product • 

U : Union; inclusire or; logical gusa* 

A ' Partial add; Inequivalence; exclusive or. 



mod ns Modulo n ; y » x mod n means x « kn + y for soa© 

integer k fe O&ytfe-le 



X 


y 


xfly 


%Uy 


iAy 




















i 





1 


l 


<* 








1 


l 


1 


i 


1 


1 






c2» 



II c ADDRESSABLE! 0O*MABDS 
(A) STORK CLASS 



"T^B u 



KK340HIC 

s*.Bwr.:r . r . ;Tn'BSS 3 



STQ y 



OCTAL VAHJB 



OCOOOO + y 



OPERATION 



Store 



Place the contents of AC in register y< 
The previous contents of y are destroyed* 
Contents of AC remain unchanged* 



Sia y 



100000 + y 



SYMBOLIC DESCRIPTION 



Store Live Register 



The contents of LR are placed In register y< 
The previous contents of Y are destroyed* 
Contents of LR are unchanged* 



C(AC)-»C(y) 



C(IR)-*C{y) 



II. ADDRESSABLE CCMMAM?S 
(B) ADD CLASS 



MKIWOKIC 


OCTAL VALUB 


OPKRATIOK 


SYMBOLIC DSSCRIPTIQU 


ADD-y 


200000 + y 


* 

Add the contents of 
register y to AC. Con- 
tents of y are urdkanged. 


C(y) + -C(AC)-*G(AC) 


LIR y 

The cc 
vious cor 
changed c 


3C0000 * y 

mtents of register 

iteats of LR. Conti 

Previous contents 

I 


Load Live Register 

y replace the pre- 
ents of y are uo- 
of LR are destroyed. 


C(Y>-*e{IR) 



One °s complement addition of 18-bit quantities. 



•3- 



II* ADDRESSABLE! CCHMASDB 



(C) TRANSFER CUSS 



WKHMOKIC 



TEN y 



OCTAL VAIEE 



400000 + y 



OPERATION 



Transfer on nega- 
tive AC ~ 



If the AC "bit is a one take next in- 
struction from register y Otherwise^ 
take next instruction in sequence » 



TRA y 



500000 + y 



Transfer 



The next instruction is taken from 
Register yo 



COHDITIOKS ASD SIMBQLIC DUSCRIPMOB 



y-MJ(FC) 



C(AC) * 1 



Always 



C(FC)+1-»C(FC) 



C(AC) * 



Hever 



«4» 



IIIo OPiJHATB CLASS CQMWVS 



U) MICRO ORDER CHABT 



Instruction bite 




X - Bit w&y &© either zero or one 



•5* 



III. QPSRAT3S CLASS OCMMABPS 



(B) IK OUT CBOUP CHART 



Instruction bits 6„ 7 C and 8 






P 






OOO 001 



00 



01 



10 



11 



010 



on 



100 



101 



BOP 



IOS 



♦ »* ! 



iol 



.m 



EAC 



IOS 



kxi 



IOS 



CPY I £12, 



lo8 I 0«6 



1©2 

rat 



1.1 



IOS 
EX2 



IOS 
I SX3 



IOS 
MS 



0c6 
cia 



*© 



* IOS 
S3X. 



SPAKE 




... 



IOS 
B3& 



IOS 

PBT 



S3AE2, 



110 



111 



lo2 



*S» MWOftAM 



RPS? 



1.6 



IOS 
EX5 



IOS 



SPAES . 



IOS 

EX6 



IDS 



P6H 



rrsr 



SPMB 



IOS 
EX7 



IOS 

P7H 



SPiSB® 



toy of the commands enclosed in this boarder may be used to- 
gether with the micro coascands listed in the preceding chart . 



* Kll and &3L will remain operable until the new magnetic and 
paper tape control logic is completed and operating reliably., 



*=£ 52 



See Memo K-5001-28, "Programming for the Magnetic Tape Systemo" 
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IIIo. OmBATd CLASS COMMANDS 
(C) MIORO-GRDjaftS 



[MM 



"— «~f 



MBB4QBIC 






I 



AKB 



MBL 



1243 



CYR 



SEE 



AKB 



OEJB 



CO* 



CEY 



acskb 



CLear AC 



transfer AC contents to MBS 



transfer MjR contents to IE 



transfer IR contents to KBR. 
Hote; B4B & IqBL, if used simul- 
taneous ly interchange C(IR) and 

C(W)„ 



SYMBOLIC DESCBIFHIOH 



u ? j j I ' V j ' h^ ,*j * !K£« ^' JS^ ?;? 



0-*C(AC) 



C(AC)-»C(MBR) 



C(KJ»)-»C(iB) 



CJele AC contents Bight one "binary- 
position «, (AC bit 1? goes to AC 
bit 0) 



shift AC contents right one binary- 
position (AC bit is unchanged „ bit 
1? is lost) 



ANd (logical product) IR contents into 

KBB. 



*E (logical sum) XR contents into WJf 



CCMplement AC 



C(IR)-*C(MBR) 

C(AC) -Kf(AC) " 

i = 0} lo o • o ly 
j » ( +1) mod 18 



C(AC)-»C(AC) +l 
i 

1 , vp Xq £>ff » » o 



16 



C(lfi)nC(MKO->C(MER) 



C(IR)UC(MES>-»C(MBR) 



PAD | E&rtial ABd HBR to AC (for each &m 

one complement the corresponding 
AC bit.) 



C(AC)-»C(AC) 



C(M2R)*C(AC)~*(AC) 



A £ a r£X digit is a qsk if in the next 
least significant digit either AC = 
and MBR = 1„ or AC « 1 and carry digit 
= 1* The carry digits so determined 
are partial added to the AC by CRY a 
PAD and CRY used together give a full 
one's complement addition of C(&Ra) to 
C(AC)c 



CRY [C(AC) C(MBR)] * C(AC) A C->AC, 

u[c J nc(Ac) j ] 

i * 0, 1, ... 17 

j a (i+l) mod 18. 

CRY [C(AC)aC(WHD C(HM)3 
» C(AC) + C(MBR) 
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III o OPBRATE CLASS CCM&AHDS 

(0) IH-CUT GROUP CCKMAKDS WHICH CAM BE USKD WITH 
MICRO-ORDERS SPECIFIED BY BITS 9-I7 . 



OCTAL CODS 



631000 



632000 



607000 



606000 



602000 



601000 



6O3OOO 



620000 



621000 



623000 



622000 



626000 



MKEHONIC 



CLL 



CLR 



JPF 



RJF 



TBR 



TAC 



CPT 



R1L 



E3L 



DIS 



P6H 



ACTION 



Slsear Left 9 bite of AC 



C|jear Right 9 bite of AC 



Set Program Flag contents from MBR 



Head program Flag contente into MBB.«, 
(inclusive op) 



transfer TBR contents to MBH, 
(inclusive or) 



transfer TAC ones to AC (in clusive or) 

set AC bit from light Hj3| IF and AC 
Mt 1 from light gun FF„ (FF's con- 
tain one if pen or gun saw displayed 
point)* Then clear both light pen and 
light gun IF B s, 



CoF| synchronizes transmission of infor- 
mation between in-out equipment and 
computer 



Read Cgg Line of tape from PSTH into AC 
bits 0, 3 6 9o 12 15 with CYR he- 
fore read 



Read THREE Lines of tape from PSPR into 
AC bits 3 6, 9. 12 t 15 with CYR 
before each read 



Display a point on scope (AC bits 0-8 
specify X coordinate AC bits 9-17 
specify Y coordinate) 

HOTB: Scope coordinate (0,0) is at 
center of scope 



Punch one SIX-bit line of Flexo tape 
(without seventh hole) from AC bit 2 
5» 8 11 14, 17o HOTB: Lines with- 
out seventh hole are ignored by PJSTR 



CYCL3 AKD 
TIMS POLSE 



0*6 



0.6 



1.6 



1.2 



lo2 



lol 



lol 



»** 



I0S 



IOS 



I0S 



IOS 



°Q=> 



OCTAL CODE 


mmomc 


ACTIOH 


TIME PULSE 


62?000 


P7H 


same as P6H n but with SWEHTH hole 


IOS 


610000 

through 

617000 


JSXG 
through 

BX7 


operate user's SXgernal equipment 


I OS 


600000 


HOP 


perform No in-out group deration 




630000 


HLT 


Ealff the computer (chime eound^o 

.... 


1*8 
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IV, OFKRAT& CLASS IKSTSUCTIOKS lUSCOgfll ZSD W MACRO AHB ¥WS 



KHSMOHIC 



opr 

cla 

lro 

cal 

*xro 

*cax 

com 

clc 

amz 

cyl 

cyr 

shr 

air 

alo 

ale 

all 

*axr 

*axo 

*axc 

'alx 

f arx 

lac 

lec 

laz 

lad 

Ipd 

led 
cry 



lal 
*lar 



OCTAL VALUE 



600000 

7CQ000 

600200 

700200 

600001 

700001 

600040 

700040 

640050 

640030 

600600 

600400 

640200 

640220 

640260 

640230 

640001 

640021 

640061 

640031 

640601 

700022 

700062 

700072 

600032 

600022 

600072 
600012 



700012 
700622 



OFERATIQH 



Ho operation© 

Clear entire AC to +0 o 

Clear Ut to +0. 

Clear AC and LR to *0o 

Clear XR to +0. 

Clear AC and 2R to +0. 

Complement the AC. 

Clear and complement '- set AC to ~0. 

Add minus zero to AC 

Cycle AC left one place. 

Cycle AC right one place 

Shift accumulator right on© place bit remains unchanged, 

Place accumulator contents in live register. 

ALR then set AC to +0. 

ALR ff then set AC to ~0„ 

ALE, then cycle AC left onceo 

Place AC contents in XR. 

AXR then set AC to +0. 

AXR e then set AC to -0. 

A2R, then cycle AC left onceo 

AXE P then cycle AC right once. 

Place LB in AC. 

Place complement of I£ in AC. 

Add LR contents to Kinus zero in AC* 

Add LR to AC. 

Logical exclusive or of AC and LR is placed in AC. 
(partial add) 

Contents of LR minus those of AC are placed in AC, 

Carry the contents of AC according to hits of LR* 
fiesult of this operation is same aa if contents of 
Ifi were added to exclusive or of AC and LR* PAD 
followed by CRT is equivalent to LADo 

Place IE in AC cycled left once. 

Place LR in AC cycled right once. 



Hot yet in operation 
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HE»10KIC 


OCTAL YALUJ5 


OPERATION 


*a©c 


700120 


Place index regie tor in accumulator c 


*^ce 


700160 


Place complement of XR in accumulator <> 


^sad 


600130 


Add indez register to accumulator*. 


*xcd 


600170 


Contents of >E minus those of AC are placed in AC. 


*xal 


700110 


X4C e then cycle AC left once* 


ial 


740222 


Interchange AC and Ifio 


lad 


640232 


Interchange and add: AC contents are placed in the 
LR and the previous contents of the LR ar© added 
to ACc 


♦lxr 


6OOOO3 


.Place LR in XR* 


*slr 


600300 


Place XR in I£. 


*isl 


6OO303 


Interchange XR and Ifle 


*raz 


640203 


Plac© LR in XR P then place AC in Ifi. 


*rza 


700322 


Place LR in AC, then place XR in LR„ 


ana 


740027 


Logical and of AC and LR is placed in AC* 


axil 


640207 


Logical and of AC and LR is placed in LR* 


ano 


740207 


ANL & then clear AC, 


ora 


740025 


Logical or of AC and LR is placed in AC 


orl 


640205 


Logical or of AC and LR is placed in LRo 


oro 


740205 


ORL then clear AC* 


hit 


630000 


Stops computer.. 


ell 


631000 


Clear left half of AC to zero» 


clr 


632000 


Clear right half of AC. 


cpf 


607000 


The program flag register is cleared • 


spf 


647000 


Place AC in program flag register « 


rpf 


706020 


The program flag register is placed in AC» 


tac 


701000 


Contents of test accumulator ar* placed 
in AC. 


tbr 


702020 


Contents of test buffer register are placed 


dis 


622000 


Display point on CRT corresponding to contents 
of ACo 


dso 


662020 


D1S„ then clear AC C 


V&n 


603000 


Contents of light pen and light cannon flip-flops 
replace contents of AC bits and 1. The flip- 
flops are cl eared ' 

i 



Sot yet in operation 
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Mi;s<o»2< 



*typ 
prt 
pnt 



OCTAL VALUE 



625000 
624000 
624600 



pno 


664020 


p6h 


626600 


p6o 


666020 


p6s 


726000 


p6b 


766020 


p7h 


627600 


P?o 


667020 


rlc 


721000 


rlr 


721600 


r3c 


723000 


rew*n 


604010+n 


wrs+n 


60401&+n 


rds*n 


604004-*n 


bsr+n 


6C4000*n 


cpy 


620000 



QPi&ATIQB 



Head one character from on-line flezowriter into 
I» bite 12 through 17<> 

Pi'int one on-line flexo character frora bits 
2f>5« etCo of AC 9 

PRT then cycle AC right once to set up another 
character » 

PBT then clear AC* 

Punch one line of paper tape; 6 holes from bits 
2 P 5o etc of AC then cycle right onceo 

p6h then clear AC* 

Clear AC and punch a line, of blank tapec 

Punch a line of blank tape but save AC C 

Sam© as p6h„ but punch 7th bole c 

p7h then clear AC 

Head one line paper tape into AC bits 0„ 3, etc* 

BlC„ then cycle AC right once., 

Head three lines of paper tapeo 

Rewind tape unit n° 

Select tape unit n for writing a record. 

Select tape unit n f or reading a record e 

Backspace tape unit n by one record* 

Transmits information between the li^e register 
and selected input~output unite 



Sot yet in operation 



